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INTRODUCTION
INTRODUCTION
BACKGROUND
• E-grocery is one of the least 
saturated e-commerce markets.
• E-grocery has 3 main channels:
• Click-and-collect
• Subscription
• Home delivery
Scale of e-grocery growth
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BACKGROUND Gaps in Knowledge
E-grocery home delivery impacts:
Existing research
• market shifts
• efficiency, travel behavior shifts
• impacts on urban infrastructure
• autonomous vehicle delivery
BACKGROUND Gaps in Knowledge
E-grocery home delivery impacts:
Studied
• market shifts
• efficiency, travel behavior shifts
• impacts on urban infrastructure
• autonomous vehicle delivery
Purpose of this study
• food access
• food equity
• the connection of e-grocery home delivery 
with the existing literature on food deserts
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• food equity
• the connection of e-grocery home delivery 
with the existing literature on food deserts
BACKGROUND Food desert concept
‘Food desert’ is 
coined in Scotland 
in public housing 
discussions
Early 1990s
Acheson (UK) 
publishes report: 
Independent Inquiries 
into Inequalities in 
Health
1998 Early 2000s
Further research analyzes 
disproportionate adverse 
health outcomes in 
racial/ethnic 
neighborhoods
US federal program 
provides one-time 
financing for grocery 
stores in low-access, 
low-income areas:
Healthy Food 
Financing Initiative
2010

BACKGROUND Food desert concept
USDA survey finds 
geographic proximity 
is a weak determinant 
of food choice
2010’s
Uptick of e-
grocery 
home 
delivery 
startups
2015
mid-late 2010s
Pilot allows NY SNAP 
clients to use their 
EBT cards online
2019
Food 
apartheid
Food mirage
Food access 
priority area
Further 
multidisciplinary 
study & advocacy
BACKGROUND Logistics and the gig economy
Research from the sectors of 
business ethics and occupational 
health has critiqued the legality and  
ethics of gig economy.
Most e-grocery companies are 
reliant on independent contractors, 
but many aspects of traditional 
contractor relationships are not 
adhered to.
This equity discussion will focus on 
equity as experienced by the larger 
consumer base.
W A S H I N G T O N
O R E G O N
• 2017 estimates about 2.4 million 
residents in study area
BACKGROUND
Case study: Portland
Portland-Vancouver-
Hillsboro study area
Census tracts
600 people
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BACKGROUND
Case study: Portland
Portland-Vancouver-
Hillsboro study area
Census tracts
600 people
• 2017 estimates about 2.44 million 
residents in study area
• 123,000 in residents low-income, low-
access areas (5.0% of study area 
population) 
METHODOLOGY
Case study: Portland
VANCOUVER
PORTLAND
BEAVERTON
GRESHAM
Portland-Vancouver-
Hillsboro study area
Census tracts
600 people
Low-income, low-
access area
• 2017 census estimates about 2.4 
million residents in study area
• 112,000 in residents low-income, low-
access areas (4.6% of study area 
population) 
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Case study: Portland
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METHODOLOGY Data Collection
• 3 of the 4 major e-grocery companies in 
the study area defined their service 
areas by zip code boundaries.
• All zip codes (n=329) in the study area 
for tested for inclusion or exclusion 
from HD service. 
• Query was performed in July 2019.
• If the e-grocery company delivered 
more than one retailer, the # of 
retailers was noted.
RESULTS
Instacart service area
Instacart currently has the largest service 
area and the largest array of retailer 
choices.
+ more local and national retailers
RESULTS
Instacart service area
Instacart is the only company to have coverage in other 
small towns in Oregon.
• “College towns”: Eugene & Corvallis (pop. 170K & 60K)
• State capital: Salem (pop. 170K)
• Beach towns: Astoria, Newport, and Florence (pop. 10K)
forest
RESULTS
Shipt service area
Shipt is owned by Target, which has plans 
to expand all its inventory to be available 
in the 2-hr delivery timeframe.
national retailers only
RESULTS
Prime Now service area
Amazon’s foray into grocery home delivery 
met several setbacks, but their acquisition 
of Whole Foods gave them a new physical 
foot print in several major US cities. 
Whole Foods Market and Amazon
RESULTS
Walmart service area
Unlike the other companies, Walmart does 
not define e-grocery from zip codes. The 
boundaries for HD eligibility are unknown. 
Individual addresses were queried to 
approximate the general service areas.
Eligible address
Ineligible address
Walmart e-grocery HD, March 2019
RESULTS
Walmart service area
90 % of Americans live within 
10 miles of a Walmart.
Walmart Superstore or Neighborhood Market
Walmart store (no perishable grocery)
Eligible address
Walmart e-grocery HD, March 2019
RESULTS
For price comparisons, 
differences between the e-
grocery options are difficult 
to parse out. 
Pricing matrix
Instacart 5% + $3.99 NO
$10
(+$7.99 if less 
than $35 order)
YES YES NO YES
Instacart
Express 0%
$99/yr
or 
$10/mo
$10
(+$3.99 if less 
than $35 order)
YES YES NO YES
Shipt $0
$99/yr
or 
$14/mo
$35 (or incur $7 
fee) NO NO YES NO
Amazon 
Prime NO
$119/yr
or 
$13/mo
$35 NO n/a YES FEW CITIES
Walmart 
grocery
$7.95 -
$9.95 NO $30 NO YES YES NO
Walmart 
Delivery 
Unlimited
NO
$98/yr
of 
$13/mo
$30 YES YES YES NO
DISCUSSION Equity Gains: Ability
New York Times
• Visually impaired and 
disabled customers value 
home delivery
• However, Americans with 
disabilities have stunted 
technology adoption rates
• ICT user interface design is 
still in the nascent phases of 
designing for compatibility 
with adaptive software 
features
DISCUSSION Equity Gains: Aging
Mason, L.E.
• Many aging seniors have not planned for 
driving cessation
• Pool of available caregivers is shrinking
• Para-transit programs can require 
advance notice of 24-72 hours
“Every survey ever done of older adults 
shows that transportation is a problem. 
It’s the No. 1 unmet need.”
-S. Atkins, 
San Francisco Partners in Care
DISCUSSION Equity Gains: Time Poverty & Gender
• Households experiencing time poverty can 
benefit from e-grocery HD, especially 
single-parent households or double-
working parent households.
• Sociological studies show that in most 
cultures, women perform a 
disproportionate amount of household 
tasks.
• Public transportation can be especially 
difficult for parents with strollers, 
accompanying young children, and bags of 
groceries.
Philadelphia Inquirer
DISCUSSION Equity Gains: Government assistance
It is important that new technologies not be used simply as a means of 
controlling the behavior of those on welfare, but rather be used 
positively as a means of enabling and empowering those with low 
incomes, and consequently to produce greater equity in society.
(Turner & Greico, UK, 2000)
DISCUSSION Equity Challenges: Pricing
• 2008 national survey data has shown that 
households with annual incomes of $30K or less 
prioritize lower food costs options, while 
households over $30K are willing to pay more for 
same food options. ($36K in 2020)
• Income is the strongest determinant of internet 
access.  23% of households with incomes < $30K 
do not have access to internet (2016).
• For households without access to a vehicle or 
other driving barriers, e-grocery home delivery 
fees are greater than bus fare, but are cheaper 
than taking ridehail.
E-grocers in the Portland metro include partners of 
discount grocers, as well as large supermarkets with 
competitive pricing. Costco membership dues may 
be waved for members of certain HD platforms.
DISCUSSION Equity Challenges: Banking
• Consumers that are unbanked will not 
be able to use e-grocery home delivery.
Race/Ethnicity All Black Hispanic Asian White Other
Unbanked (%) 6.5 16.9 14.0 2.5 3.0 28.0
Income All <$15K $15-30K $30-50K $50-$75K $75K+
Unbanked (%) 6.5 25.7 12.3 5.1 1.5 0.6
Education All No HS diploma HS diploma Some college College degree
Unbanked (%) 6.5 18.1 12.3 5.1 1.5
Ability All Disabled Not disabled
Unbanked (%) 6.5 18.1 5.7 FDIC, 2017
CONCLUSION The future of e-grocery home delivery
“I think there is a Mercedes divide, I would 
like to have one, but I can’t afford one.”
-Michael Powell, 
Federal Communication Commission
2001
“Once an entire society is built around these 
tools, they can no longer be considered 
luxury goods.”
-E. Hargittai, 
Communication studies scholar
Regarding the digital divide:
CONCLUSION
Summary: Food access
• Impossible to know how home delivery service 
areas of e-grocers will change.
• As of July 2019, major e-grocery companies are 
expanding their service areas past the urban 
core.
CONCLUSION
Access to at least one HD option
Low income and low access  area
• 91.1% of the study area’s low-income, low-
access areas have access to at least one grocer 
through e-grocery home delivery.
• 99.6% of the overall population has HD access.
600 people
Summary: Portland case study
CONCLUSION Summary
The likelihood for disadvantaged socioeconomic groups to adopt e-grocery home 
delivery is contingent on equitable progress in terms of banking, designing for 
disability, support for seniors facing driving cessation, racial equity and overall 
economic opportunity.
CONCLUSION Summary
Why do we care?
The conceptualization of food deserts was incredibly useful in getting 
more people to pay attention to the way that our physical 
environment effects nutritional outcomes.
As e-grocery home delivery transforms the environmental factors 
around food access, there is an exciting opportunity for business and 
policy to leverage last-mile logistics technology to further and foster 
food access and food equity.
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Project Objectives
Key Objective 1: Inform 
transportation system development 
charges (TSDC) for multifamily 
housing
a. Contribute new trip generation data on 
multifamily housing in Portland, OR
b. Explore the relationship between 
urban context and locational attributes 
with person travel
c. Assess mode share across multifamily 
housing developments 
3
Determining Transportation Impacts
What additional demand will this new 
development place on the system?
How will this demand impact 
performance?
How should these impacts be addressed?
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Determining Transportation Impacts
What additional demand will this new 
development place on the system?
How will this demand impact 
performance?
How should these impacts be addressed?
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How Do We Determine Additional Demand?
¡ ITE Trip Generation Handbook with data from Trip 
Generation Manual are the industry standard.
¡ Published a compilation of data for various land 
uses since 1968.
¡ Historically focused on vehicle trip rates…
¡ Data insensitive to urban context, 
sociodemographics
¡ No data for other modes (or people) Photo: Oregonlive.com
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Project Objectives
Key Objective 2: Inform understanding of and 
planning for urban freight demand
a. Assess the frequency and types of freight being 
delivered, and by what mode(s)
b. Investigate the relationship between person trip 
travel demand and freight demand
c. Report on implications for potential curb space 
allocation, efficiencies of multifamily housing, etc.
7
Growth Of E-commerce and Goods Delivery
Source: Curbed 8
Research Design
¡ Person counts, vehicle counts, 
and intercept surveys were 
administered from 7 AM to 9 PM 
across…
• 12 total sites
• 1569 total units
• 1737.5 total bedrooms1
1For initial analysis, studios treated as 0.5 bedrooms
9
7594 people
1430 vehicles
Count Data
10
2924 trip
based surveys
160 surveys of 
delivery trips
861 surveys where 
residents provided 
personal delivery 
information 
Survey Data
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Site Characteristics
Total 
Dwelling 
Units
Dwelling 
Unit Size 
(avg. sq.ft)
Mixed-
use
Parking 
Ratio1
Parking 
Cost 
($/month) WalkScore2
Total Person 
Trips 
(Counted)
Trips 
Captured by 
Survey (#)
Trips 
Captured by 
Survey (%)
Couch 9 140 760 Yes 0.5 $200 100 720 330 46%
Footprint Hollywood 54 168 No 0.0 -- 94 199 181 91%
GPV Henshaw 211 886 Yes 0.6 $150 92 1184 203 17%
GPV Quimby 167 578 No 0.7 $200 92 818 364 44%
Jeanne Manor 67 529 Yes 0.0 -- 99 300 178 59%
LL Hawkins 113 743 Yes 0.7 $175 96 665 346 52%
Marvel 29 159 599 Yes 0.6 $95 92 642 415 65%
Modera Belmont 200 713 Yes 0.5 $215 92 903 501 55%
Modera Pearl 290 823 No 0.8 $199 92 1393 470 34%
Multnomah Village 70 631 Yes 0.5 $150 72 360 134 37%
Theory 33 30 616 Yes 0.0 -- 92 114 74 65%
TreeHouse 69 432 Yes 0.1 $200 49 296 208 70%
Site Name
1 Number of parking spaces dedicated per dwelling unit.
2 Walkscore collected December 2019 from: https://www.walkscore.com 12
Research Design
Purpose On-site/Off-site – Crossed the Cordon Transportation Mode
Question Where is the vehicle parked? OR Where are you 
being picked up / dropped off?
What was your main mode of transportation used on this 
trip?
Response Options
(grouped by 
analysis 
treatment)
Crossed the cordon (on-site)
• Dropped off/Picked up on site (e.g. 
garage, parking lot at the apartment)
• Parked on-site (e.g. garage, parking lot at 
the apartment)
Did not cross the cordon (off-site)
• Dropped off/Picked up off site (e.g. curb, 
on-street parking, private lot/garage, 
other)
• Parked off-site (e.g. curb, on-street 
parking, private lot/garage, other)
Auto
• Car, pickup truck, SUV, mini-van
• Delivery truck
• Motorcycle
• Recycling/Garbage Truck
• Van/delivery van
Pedestrian
• Walk/Use wheelchair
• Skateboard/rollerblade
Bike
• Bike: bikeshare (Biketown)
• Bike: personal bicycle
Scooter
• Scooter: personal
• Scooter: shared (Lime/Jump/Razor/Other 
service)
Transit
• Aerial tram
• Transit: Bus
• Transit: MAX/Streetcar
Carshare: Car2go/Zipcar/Getaround/Other service
Ridehailing: Uber/Lyft/Taxi/Other service 13
Daily Overall 
Mode Share
Personal scooter 23%
Shared scooter 37%
Skateboard/ 
rollerblade 13%
Recycling/Garbag
e collection 7%
Aerial tram 20%
Bus 67%
Max / Streetcar 33%
Car, pickup truck, 
SUV, mini-van 76%
Motorcycle 1%
Van/delivery van 9%
Delivery truck 5%
Ridehailing 9%
Carshare 1%
Car, pickup truck, 
SUV, mini-van 98%
Delivery van/truck <2%
Motorcycle <1%
Transit
Other
Off-site 
motorized 
vehicle
On-site 
motorized 
vehicle
li / 
Garbage
Mode Analysis 14
On-site 
motorized 
vehicle
20%
Off-site 
motorized 
vehicle
31%
Walk/wheelchair
41%
Bike
2%
Other
1%
Transit
5%
Mode Analysis
On- vs. Off-site Vehicle Travel
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Parking Supply On-Site Off-site 
Property Parking ratio 
(space/unit)
Monthly 
parking cost 
(per space) 
Vehicle trip rate 
(per unit)
Person trip rate 
by vehicle               
(per unit)
Vehicle trip rate 
(per unit)
Person trip rate 
by vehicle               
(per unit)
Couch 9 0.5 $200 0.8 0.9 1.5 1.9
Footprint Hollywood 0.0 $0 0.0 0.0 1.2 1.4
GPV Henshaw 0.6 $150 0.8 0.9 1.3 1.4
GPV Quimby 0.7 $200 0.8 0.9 1.6 1.8
Jeanne Manor 0.0 $0 0.0 0.0 0.9 1.0
LL Hawkins 0.7 $175 1.4 1.6 0.9 1.0
Marvel 29 0.6 $95 1.0 1.1 1.0 1.2
Modera Belmont 0.5 $215 0.9 1.0 1.2 1.4
Modera Pearl 0.8 $199 1.2 1.3 1.4 1.6
Multnomah Village 0.5 $150 0.8 0.8 1.6 1.7
Theory 33 0.0 $0 0.0 0.0 2.2 2.4
TreeHouse 0.1 $200 0.3 0.3 1.0 1.6
Mode Analysis
On- vs. Off-site Vehicle Travel
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Parking Supply On-Site Off-site 
Property Parking ratio 
(space/unit)
Monthly 
parking cost 
(per space) 
Vehicle trip rate 
(per unit)
Person trip rate 
by vehicle               
(per unit)
Vehicle trip rate 
(per unit)
Person trip rate 
by vehicle               
(per unit)
Couch 9 0.5 $200 0.8 0.9 1.5 1.9
Footprint Hollywood 0.0 $0 0.0 0.0 1.2 1.4
GPV Henshaw 0.6 $150 0.8 0.9 1.3 1.4
GPV Quimby 0.7 $200 0.8 0.9 1.6 1.8
Jeanne Manor 0.0 $0 0.0 0.0 0.9 1.0
LL Hawkins 0.7 $175 1.4 1.6 0.9 1.0
Marvel 29 0.6 $95 1.0 1.1 1.0 1.2
Modera Belmont 0.5 $215 0.9 1.0 1.2 1.4
Modera Pearl 0.8 $199 1.2 1.3 1.4 1.6
Multnomah Village 0.5 $150 0.8 0.8 1.6 1.7
Theory 33 0.0 $0 0.0 0.0 2.2 2.4
TreeHouse 0.1 $200 0.3 0.3 1.0 1.6
Distribution by Time of Day for Passenger and Delivery Trip Activity 
Freight Deliveries 17
Temporal Distribution of Delivery Trips by Type of Good
Groceries (N=16)
Letters or 
parcels (N=84)
Prepared food 
(N=40)
Total (N=160)
0%
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20%
25%
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35%
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Groceries (N=16)
Letters or parcels (N=84)
Prepared food (N=40)
Total (N=160)
7-8 AM       8-9 AM     9-10 AM       10-11 AM     11-12 PM     12-1 PM         1-2 PM        2-3 PM        3-4 PM        4-5 PM 5-6 PM        6-7 PM        7-8 PM        8-9 PM
Freight Deliveries 18
Car, pickup 
truck, SUV, 
mini-van 
(N=60) 37%
Van/delivery van 
(N=58) 36%
Delivery truck 
(N=34) 21%
Walk/ Use wheelchair 
(N=4) 3%
Other* (N=4) 3%
Mode Share of 
Delivery Trips
(N=160)
*Other is bike (N=1), scooter (N=1), 
bus (N=1), and unknown (N=1).
Freight Deliveries 19
Average 
Delivery 
Generation 
Per Week 
Per Unit
Freight Demand 20
0.5
1.6
0.3
Average 
Delivery 
Generation 
Per Week 
Per Unit
Freight Demand 21
130
average number of 
units per building
208 packages or 
parcel deliveries
65 prepared 
food deliveries
39 grocery 
deliveries
per week, this translates to…
Average 
Delivery 
Generation 
Per Week 
Per Unit
Freight Demand 22
130
average number of 
units per building
208 packages or 
parcel deliveries
65 prepared 
food deliveries
39 grocery 
deliveries
per week, this translates to…
Average 
Delivery 
Generation 
Per Week 
Per Unit
Freight Demand 23
130
average number of 
units per building
30 packages or 
parcel deliveries
9 prepared 
food deliveries
6 grocery 
deliveries
approximate daily estimates…
Ratio of reported vs. observed deliveries
Freight Demand and Deliveries 24
¡ Mix of modes across sites is 
diverse
¡ Impacts go beyond the site and 
beyond the peak hour
¡ “Park and hide”
¡ Curb utilization
¡ Data collection methodologies 
require attention
¡ Labor intensive
¡ Limited sample size
Key Findings and Conclusions
25
¡ Comparing passenger 
travel and freight demand 
across locational 
characteristics
¡ Examining impacts for curb
utilization
¡ Linking site to
neighborhood-level impacts
Future Research
26
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